Platelet-activating factor induces the gene expression of TIMP-1, -2, and PAI-1: imbalance between the gene expression of MMP-9 and TIMP-1 and -2.
Previous studies in the laboratory have shown that platelet-activating factor (PAF), a potent inflammatory mediator that accumulates rapidly in the cornea after an injury, stimulates the expression of urokinase (uPA) and matrix metalloproteinase-1 (MMP-1) and -9 (MMP-9). Tissue inhibitors of MMPs (TIMPs) and plasminogen activator inhibitor (PAI-1) are produced in conjunction with these enzymes and are important regulators of their activity. Here, the authors investigated how PAF affects the expression of PAI-1, TIMP-1 and -2 relative to that of uPA, MMP-1, and -9 in rabbit corneal epithelial cells. Rabbit corneas were incubated in MEM medium containing 100 nM cPAF. To block the effects of PAF in some studies, corneas were preincubated for 1 hr in the presence of the PAF antagonist BN50730 (10 microM). At several time intervals, mRNA was extracted from epithelial cells and the levels of gene expression for the enzymes and their inhibitors were determined by real-time PCR. All quantitations were normalized to the 18s rRNA values (endogenous control) and changes in gene expression were reported as fold increase relative to untreated controls. PAF produced a 20-fold increase in the gene expression of PAI-1 at 8 hr, while similar fold increases in uPA mRNA expression occurred at 2 hr. PAF treatment also stimulated the expression of TIMP-1 and -2 genes, with a six-fold increase in TIMP-1 expression occurring at 36 hr and a four-fold increase in TIMP-2 expression at 24 hr. Maximal induction of MMP-1 and -9 mRNA, on the other hand, occurred at 4 and 8 hr, respectively. Induction of MMP-1 gene expression was similar to that of its inhibitors TIMP-1 and -2, while MMP-9 mRNA induction exceeded that of these inhibitors by 100-fold. The PAF-induced expression of PAI-1, TIMP-1 and -2 mRNAs was abolished by pre-treatment with BN50730. These data indicate that PAF activates the gene expression of TIMP-1, -2, and PAI-1 in corneal epithelium by a receptor-mediated mechanism. Furthermore, PAF induced overexpression of MMP-9 mRNA relative to that of TIMP-1 and -2, suggesting an imbalance between the expression of this proteolytic enzyme and its inhibitors, which may contribute to changes in the wound-healing process and ultimately lead to corneal ulcer development.